The harmonic index   HG of a graph G is defined as the sum of the weights 2 uv dd  of all edges uv of G , where u d denotes the degree of a vertex u in G . In this paper, we obtained some new relationships
Introduction
In [11] , the authors provided several basic properties for sum-connectivity index, especially lower and upper bounds in terms of sum-connectivity index, and they determined a unique tree with the given numbers of vertices and pendant vertices with the minimum value of the sumconnectivity index, and trees with the minimum, second minimum and third minimum, and with the maximum, second maximum and third maximum values of the sum-connectivity index. In [12] , some properties of the sum-connectivity index were obtained for trees and unicycle graphs with given matching number. The most important works on Sum-connectivity index of molecular trees were done by Xing and his colleagues [13] .
Recently, many researcher works on harmonic index. In [4] the authors obtained lower bound for the harmonic index of a graph with minimum degree at least two. Deng and et al. have studied the relation between harmonic index and chromatic number of a graph in [6] . In the paper [5] author established some relationships between harmonic index and randic index and atom-bond connectivity index. In this paper we determine the relationship between harmonic index and first geometric arithmetic index and sum connectivity index that they are important topological indices.
In Section 2 we have introduced the basic of graph and definition, and notation on graph which applied to another sections. In Section 3 we obtain the relations between the harmonic index and first geometric-arithmetic index and sum connectivity index, for general graph and the special class of graphs. In Section 4 we obtain the lower and upper bond for molecular graphs and unicyclic molecular graphs. And we characterize the external molecular graph with the minimum degree is two. Also we give the lower bond of among all graphs with maximum degree  . Finally in Section 5 we calculate the harmonic, geometric-arithmetic and sum connectivity indices for octane isomers and show that the harmonic index can be used in QSPR and QSAR research.
Preliminaries
Let n K , n C , n S and n P be the complete graph, cycle, star and path on n vertices, respectively. Let m n K , , be the complete bipartite graph on n and m vertices in its two partition sets. The complement G of a simple graph G is the simple graph with vertex setV , two vertices being adjacent in G if and only if they are not adjacent in G [14] . The maximum possible vertex degree in an obituary graph is 1  n . Denote by i n the number of vertices of degree i in G and j i x , the number of edges joining the vertices of degrees i and j in graph G . It is clear that for obituary connected graph we have GA and  indices can be written as:
Relations between harmonic index and another topological indices
In this section, we established some relationships between harmonic index and first geometric-arithmetic index and sum connectivity index, for general graph and the special class of graphs.
Corollary 1: Let
G be a connected graph with 2  n vertices. It is clear that for any edge of graph G we have, . Consequently
then,
The equality occurs if and only if 1
Corollary2: Let G be a connected graph with 2  n vertices. For any vertex u of graph G , we
The equality occurs if and only if 1,
Corollary3: Let n S be the star tree with n vertices, then, 
By considering the above equality and numerical checking for 4 , 3 , 2  n we can conclude the following results.
Corollary 4: Let
G be a simple and connected graph with 3  n vertices and there are not edge, that connect a vertex of degree one to the vertex of degree two   
Now we consider the coefficient of
, then above unequal is true and the equality occurs for
With equality occurs only for 4 S and n C . 
The equality occurs for 
The equality occurs if and only if 2  r , which implies n C G  .
Corollary 9: Let
G be a simple and connected graph with n vertices and m edges. It is clear that for any edge of graph G we have 
Harmonic index of molecular graphs
A connected graph with the maximum degree at most four is a molecular graph representing hydrocarbons [15] . Let G be a molecular graph with 3  n vertices and m edges, then 
For any molecular graph G we have   .  4  2   ,  3  2   ,  2  2   ,  2   4  4  ,  4  4  ,  3  4  ,  2  4  ,  1   3  4  ,  3  3  ,  3  3  ,  2  3  ,  1   2  4  ,  2  3  ,  2  2  ,  2  2  ,  1   1  4  ,  1  3  ,  1  2  ,  1 
Now we obtain 2 n , 3 n and 4 n of the above system and since n n n n n     4  4  ,  3  3  ,  3  4  ,  2  3  ,  2  2  ,  2  4  ,  1  3  ,  1  2  ,  1   2   1  12   7  3   2  4   3  6   5  4   5  3   4  2   3 .
  37
On the other hand 4  4  ,  3  3  ,  3  4  ,  2  3  ,  2  2  ,  2  4  ,  1  3  ,  1  2  ,  1 .   38 By consider the two above equations and according to the results obtained in [16] we have 3  3  ,  3  4  ,  2  3  ,  2  2  ,  2  3  ,  1  2  ,  1  4  ,  4   4  ,  3  3  ,  3  4  ,  2  3  ,  2  2  ,  2  3  ,  1  2  ,  1  4 , 1
By substituting these into the formula for   By calculate the coefficients of   3  ,  3  4  ,  2  3  ,  2  2  ,  2  3  ,  1  2  ,  1 , , , , ,
x x x x x x and 4 , 3
x we can see the all coefficients are positive and the minimum value of harmonic index for molecular graph with n vertices and m edges is 20 that occur for graph are  0   4  ,  3  3  ,  3  4  ,  2  3  ,  2  2  ,  2  3  ,  1 
,in other words, the molecular graph has only vertices of degree one and four. Also in [16] deduced   4  ,  4  4  ,  3  3  ,  3  4  ,  2  3  ,  2  4  ,  1  3  ,  1  2  ,  2   4  ,  4  4  ,  3  3  ,  3  4  ,  2  3  ,  2  4  ,  1  3  ,  1  2 , 1 
By calculate the coefficients of 
Conclusion
In this report we obtain the relation between harmonic index and another topological index. According to obtain results in relation between harmonic index and sum-connectivity index but this problem that for what kind of graphs we have    
is an open problem.
